Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1-306570 

(43)Date of publication of application : 05.1 1 .1999 



(5D.nt.CI. gJB J/we 



(21) Application number : 10-109636 (71 Applicant : FUJITSU LTD 

(22) Date of filing : 20.04.1998 (72)lnventor : SHIMOKAWA SATOSHI 

SATO TADASHI 



(54) OBJECT LENS DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a stable drive 
characteristic by supporting a lens holder holding an 
object lens to a fixed member and respectively supplying 
independent currents to all respective focusing, tracking 
and tilt correcting driving coils of the lens holder side 
only with an elastic support member power supplying to 
the lens holder side related to an object lens driving 
device used for an optical disk device. 
SOLUTION: This device is constituted of the lens holder 
22 holding the object lens 23 on a support base 21 , a 
focusing driving means moving the lens holder 22 in the 
optical axial direction of the objective lens 23, a tracking 
driving means driving it in the direction intersecting with 
the optical axis of the object lens 23 and a tilt correction 

driving means correcting a tilt in the direction intersecting with the optical axis of the object 
lens 23 and the elastic support member 33 supporting the lens holder 22 to the fixed member 
and having at least two-layered conductive layer supplying power to respective driving means 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention drives an objective lens in the direction of an optical axis, and an 
optical recording medium is received. Informational record, Or narrow down the light beam for 
reproducing to a minute spot, and the objective lens driving gear used for the optical disk unit to which 
the predetermined location of the shape of a field of an optical recording medium is made to carry out 
minute displacement control of the spot with high precision is started. Furthermore, it is related with 
amelioration of the structure of the elastic support member which has a means for supporting the lens 
holder in the objective lens driving gear concerned in a detail, and supplying electric power to the drive 
by the side of this lens holder. 

[0002] In recent years, in addition to the configuration which makes the objective lens in an objective 
lens driving gear drive to 2 shaft orientations of the direction of focusing, and the direction of tracking to 
an optical disk in connection with the densification of an optical disk in an optical disk unit, it drives 
corresponding to inclination fluctuation of the inclination of the optical disk itself, and the optical disk 
produced with rotation, and the objective lens driving gear which enables record playback of high 
resolution information is needed. 
[0003] 

[Description of the Prior Art] The objective lens driving gear generally carried in the optical disk unit is 
equipped with the engine performance made to drive to 2 shaft orientations of the direction of focusing, 
and the direction of tracking to an optical disk. However, when the optical disk which leans at the time 
of installation, and the optical axis of the light beam for record / playback to the optical disk side which 
the inclination produced with rotation leaned, optical aberration will occur, trouble will be caused to 
record playback of exact information, and it was not able to be coped with in the above-mentioned 
objective lens driving gear of 2 shaft-orientations drives. 

[0004] Then, the configuration which inclined in addition to the 2 shaft-orientations driving means, and 
was equipped with the amendment driving means is already proposed by JP,9-231595,A. Drawing 7 is 
the decomposition perspective view showing an example of the objective lens driving gear which 
inclined in addition to such a 2 shaft-orientations driving means, and was equipped with the amendment 
driving means. 

[0005] In drawing, 1 is a lens holder holding an objective lens 2, and this lens holder 1 is supported 
movable in the direction of focusing, and the direction of tracking with the spring wire 5 which served 
as four parallel feeders like illustration to the holddown member 14 by the side of the base 8. 
[0006] Moreover, York 1 1 which protruded on the base 8 is inserted in slit lc of this lens holder 1, two 
square shape flat coils 3 for the drive to the direction of tracking are formed at a time in the side face of 
the pair corresponding to each of that York 11, respectively, and a magnet 12 and 13 are arranged in the 
base 8 side which counters each of that square shape flat coil 3. Furthermore, the inclination amendment 
coil 4 was formed in the optical disk radial of this lens holder 1, and the both-sides side which counters, 
respectively, and the magnets 6 and 7 of a reverse pole are mutually formed in the base 8 side 
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corresponding to this inclination amendment coil 4, respectively. 9 is a side yoke and 10 is York. 
[0007] And in order to make it drive in the direction of focusing, and the direction of tracking to the 
optical disk which does not illustrate said lens holder 1 , it carries out by controlling the electric supply to 
said each square shape flat coil 3 in the drive which consists of said each square shape flat coil 3, York 
1 1 and magnet 12, 13 and a side yoke 9, and York 10, and a desired focusing location or a desired 
tracking location is made to carry out migration control of the lens holder 1 concerned. 
[0008] Moreover, it is based on the output of photosensor la of the pair for inclination detection 
arranged at the optical disk radial both sides of the objective lens 2 on said lens holder 1, and lb. the 
electric supply to said inclination amendment coil 4 in the drive which serves as said inclination 
amendment coil 4 from the magnets 6 and 7 and the side yoke 9 of reversed polarity mutually - 
controlling — the lens holder 1 concerned — the inclination direction ~ electromagnetism — it has 
amended so that it may correspond to the inclination of the optical disk which is made to drive and is not 
illustrated. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, it sets to the objective lens driving gear which 
inclined like above mentioned before in addition to the 2 shaft-orientations driving means, and was 
equipped with the amendment driving means. In order to carry out drive control of the lens holder 1 in 
the direction of focusing, the direction of tracking, and the inclination amendment direction It is 
necessary to supply electric power in the control current which is different, respectively in the coil for 
focusing, the coil for tracking, and the coil for inclination amendment. It must be made to have to pull 
out a feeder directly from the coil of one of pairs besides the spring wire which has four feeders, using 
the spring wire which has six feeders also at the lowest. 

[0010] Therefore, it became complicated like the erector of the driving gear concerned, and there was a 
problem of being easy to come in respect of the dependability of electric connection, such as generating 
of an open circuit, out of a defect. It aims at offering the new objective lens driving gear which enables 
electric supply of the current which became independent, respectively, and secured the stable drive 
property to each drive coils of all for the object for focusing by the side of a lens holder, the object for 
tracking, and inclination amendment only by the elastic support member which this invention supports 
the lens holder holding an objective lens to a holddown member in view of the above-mentioned 
conventional trouble, and is made to supply electric power to a lens-holder side. 
[0011] 

[Means for Solving the Problem] The lens holder which held the objective lens on the support base in 
order that this invention might attain the above-mentioned purpose, The focusing driving means which 
makes this lens holder drive in the direction of an optical axis of this objective lens, The inclination 
amendment driving means which amends the inclination to the direction which intersects the optical axis 
of the tracking driving means made to drive in the direction which intersects the optical axis of this 
objective lens, and this objective lens, In the objective lens driving gear equipped with the elastic 
support member which has a means to support this lens holder to a holddown member, and to supply 
electric power to said each driving means, said elastic support member is considered as the configuration 
which consists of structure which supplies a current which is different in said each driving means of 
having the conductive layer of a bilayer at least. 

[0012] Electric power can be supplied in a maximum of four kinds of independent drive currents to said 
focusing driving means, a tracking driving means, and an inclination amendment driving means through 
the configurations which supported the lens holder which comes to hold an objective lens to the 
holddown member, then these elastic support members by four of the elastic support member which 
consists of structure which supplies a current which is different in said each driving means as described 
above of having the conductive layer of a bilayer at least. That is, it becomes possible to control the 
focusing coil, tracking coil, and inclination drive coil by the side of the lens holder in each above 
mentioned driving means by the drive current which became independent, respectively. 
[0013] Therefore, by adoption of said elastic support member, it can be easy-ized like the erector of an 
objective lens driving gear, dependability's of the electric connection to each coil can improve, and can 
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secure a stable drive property. 
[0014] 

[Embodiment of the Invention] The example of this invention is explained to a detail using a drawing 
below. Drawing 1 is the important section configuration perspective view showing one example of the 
objective lens driving gear concerning this invention. 

[0015] In drawing, 23 condenses the light beam transmitted from optical system including the source of 
laser luminescence, it is an objective lens for carrying out incidence to the signal recording surface of an 
optical disk, and the lens holder 22 is equipped with it. In this lens holder 22, it is the optical axis 1 1 1 of 
an objective lens 23 about this lens holder 22. Direction (the direction of focusing) The focusing coil 24 
of the pair which makes migration possible, It is said optical axis 1 1 1 about this lens holder 22. It is 
radial [ of the level optical disk which is not illustrated ] to a direction, (the direction of tracking) The 
tracking coil 25 of the pair which enables migration to 1 12, It is the inclination direction 1 13 so that it 
may lean to radial [ of the optical disk which does not illustrate this lens holder 22 ]. The inclination 
drive coil 26 of the pair which makes migration possible is attached. 

[0016] Moreover, said lens holder 22 is the direction of focusing by the elastic support member 33 of 
four wire configurations where the end was attached in the holddown member 27 on the support base 21, 
and the other end was attached in this lens holder 22. Ill, the direction of tracking The radial inclination 
direction 1 13 of the optical disk which it is movable to 1 12 and is not illustrated to it It is supported 
possible [ displacement ]. 

[0017] The focusing coil 24 of said pair the focusing driving means which makes the migration control 
of said lens holder 22 carry out in the direction of an optical axis of an objective lens 23 in York 28 
which consists of a magnetic metal plate which corresponds, respectively The tracking coil 25 of said 
pair is the direction of tracking about said lens holder 22 with the magnet 29 held in York 30 which 
consists of a magnetic metal plate which corresponds, respectively, (radial [ of an optical disk ]) To 1 12 
the tracking driving means which carries out migration control The inclination drive coil 26 of said pair 
constitutes the inclination amendment driving means displaced to the radial inclination of the optical 
disk which does not illustrate said lens holder 22, respectively from a magnet 31 held in York 32 which 
consists of a magnetic metal plate which corresponds, respectively. 

[0018] And it sets to the objective lens driving gear which inclined in addition to the general 2 shaft- 
orientations driving means of this example, and was equipped with the amendment driving means. The 
feeder which supplies electric power to said focusing coil 24, the tracking coil 25, and the inclination 
drive coil 26 in the control current different, respectively as mentioned above Since it needs to be 
dependent on four elastic support members 33 which support said lens holder 22, as each of that elastic 
support member 33 a part of drawin g 2 - the both sides of tabular insulating material (or insulating 
layer) 33b which consists of polyimide resin etc. as shown in the important section perspective view 
which has a cross section — copper (Cu) — Or metallic material of the shape of tabular [ of a beryllium 
(Be)-copper (Cu) alloy etc. ], or a thin film (or conductive layer) 33a and 33c By using the elastic wire 
rod of the three-tiered structure equipped with two feeders which carried out fixing unification Electric 
power can be supplied in a maximum of four kinds of independent drive currents to said lens-holder 22 
side. 

[0019] That is, it becomes possible to supply electric power to the focusing coil 24 in each above 
mentioned driving means, the tracking coil 25, and the inclination drive coil 26 in the drive current 
which became independent, respectively, and it becomes possible to carry out drive control of said lens 
holder 22 easily in said three directions, respectively. 

[0020] In addition, drawin g 3 (a) and (b) As shown in the outline block diagram explaining the 
inclination amendment device of a lens holder Optical disk 101 When the recording surface leans with 
the time of installation, and rotation, This optical disk 101 Optical axis 1 1 1 of a recording surface and an 
objective lens 23 The photosensor which does not illustrate the relative inclination of a between detects. 
By supplying electric power to the inclination drive coil 26 of a pair in the predetermined control current 
through said elastic support member 33, respectively Drawin g 3 (b) Magnetism 109 of an approximate 
circle arc generated between this inclination drive coil 26 and the magnet 31 held in York 32 so that it 
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may be shown As an arrow head shows to the inclination drive coil 26 of said pair, it is an optical axis 
111. Inclination driving force 1 04 to a direction It generates. 

[0021] At this time, it is drawing 3 (a). Inclination driving force 104 which acts on the inclination drive 
coil 26 of said pair, respectively so that it may be shown If it is the driving force of different magnitude 
even if it is hard flow mutually or is this direction The inclination central point 103 of said lens holder 
22 Since it will be made a core and this lens holder 22 will incline, it is said optical disk 101. Optical 
axis 1 1 1 of the objective lens 23 to a recording surface It becomes possible to displace and amend an 
inclination. 

[0022] The inclination central point 103 at the time of the inclination drive of said lens holder 22 By 
making it in agreement with the location where the moment of inertia of the lens holder 22 serves as 
min, the rotation engine performance at the time of inclination amendment can improve, and the power- 
saving effectiveness can be acquired. 

[0023] Moreover, significant part core 105 of the inclination drive coil 26 of said pair arranged to the 
both-sides side of this lens holder 22 as shown in the important section top view explaining the 
arrangement configuration to the optical disk of the lens holder of drawin g 4 Optical disk 101 Optical 
disk center of rotation 102 Optical disk 101 which becomes harmful on record playback of an 
information signal by making it arrange on the same straight line as radial [ along which it passes ] It can 
prevent that the inclination component of a circumferencial direction occurs. 
[0024] Furthermore, about said lens holder 22, as shown in drawing 1 , it is the direction 1 1 1 of 
focusing. And the direction 1 12 of tracking In case it is made to move, it is necessary to control the 
inclination of the lens holder 22 concerned to generate to min. The torque produced by the gap with the 
installation core of the elastic support member 33, focusing, and/or the point driving [ tracking ] over 
this lens holder 22 is mentioned to one of the factors to which such a lens holder 22 inclines. 
[0025] however, although the thing in consideration of the manufacture variation like the erector of the 
driving gear concerned for which said factor is removed completely is difficult if it becomes, by 
expanding installation spacing of the elastic support member 33 which attaches in the both-sides section 
of said lens holder 22, and is supported, torque rigidity can improve and incline and can control an 
amount small. This shows the relation between the amount of inclinations of the lens holder 22 when the 
same torque acts on drawing 6 , and attachment spacing of the elastic support member 33. 
[0026] Then, the supporter material anchoring section 106 which attaches the other end of the elastic 
support member 33 of said lens holder 22 as shown in drawing 1 and the important section 
decomposition perspective view of drawin g 5 It inclines. The attachment side of a drive coil 26, 
Namely, the coil attachment section 108 By making it project outside and extending attachment spacing 
of said elastic support member 33, the amount of inclinations of said lens holder 22 supported by the 
elastic support member 33 as described above can be controlled to min. 

[0027] Furthermore, attachment of the inclination drive coil 26 to the both-sides side of said lens holder 
22 Optical disk 101 It is correctly required for a prevention sake to a position to generate the inclination 
component of a circumferencial direction. The coil attachment section 108 which inclined to the both- 
sides side of said lens holder 22, and was doubled with the configuration of a drive coil 26 as shown in 
drawing 5 for that purpose The coil attachment section 108 The heights-like coil positioning section 107 
which inclines inside and inserts in a drive coil 26 It forms. Exact and quick coil assembly operation 
becomes possible by inserting in said inclination drive coil 26 to these, and sticking and fixing. 
[0028] In addition, compatible equipment with the optical disk unit which inclines a lens holder and 
does not amend the objective lens driving gear by the above example to the inclination of an optical disk 
(CD equipment) DVD equipment, 3.5 MO equipment, etc. By considering as the configuration which 
extends installation spacing of the elastic support member which attaches in the both-sides section of 
said lens holder mentioned above, and is supported, and controls the amount of inclinations of this lens 
holder to min, when it carries The drive control stabilized in this lens holder in the direction of focusing 
and the direction of tracking over an optical disk is attained. 

[0029] Moreover, it is this direction, respectively, and a current can be used for the inclination drive coil 
of said pair also as a drive to the direction of focusing over an optical disk by supplying electric power 
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so that the driving force of tales doses may be produced, and the follow-up control engine performance 
to the direction of focusing over the optical disk of said lens holder can be raised. By naturally, making 
each of that driving force produce a difference also in the objective lens driving gear of this example to 
each inclination drive coil prepared, for example in the both-sides side of said lens holder, though it is 
the focusing driving force of this direction, such a thing can incline with improvement in the follow-up 
control engine performance to the direction of focusing over the optical disk of said lens holder, and can 
realize drive control to coincidence. 
[0030] 

[Effect of the Invention] According to the objective lens driving gear concerning this invention, so that 
clearly from the above explanation By considering as the configuration which supported the lens holder 
which held the objective lens by four of the elastic support member of structure supply a current to a 
focusing driving means, a tracking driving means, and an inclination amendment driving means, and 
have the conductive layer of a bilayer at least to the holddown member Electric power can be supplied in 
the control current which is different independently, respectively in the coil for the object for focusing 
by the side of the lens holder of each of that driving means, the object for tracking, and an inclination 
drive. 

[0031] Therefore, while inclining like before, losing the complicatedness which takes about another 
exclusive feeder to a drive coil, and is connected to it and being easy-ized like the erector of an objective 
lens driving gear, it has an advantage, such as becoming possible to secure the drive property which 
whose dependability of the electric connection to each coil also improved, and was stabilized, and the 
practically excellent effectiveness is done so. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lens holder which held the objective lens on the support base, and the focusing driving 
means which makes this lens holder drive in the direction of an optical axis of this objective lens, The 
inclination amendment driving means which amends the inclination of the horizontally the optical axis 
of the tracking driving means which intersects the optical axis of this objective lens, and which is made 
to drive horizontally, and this objective lens is intersected, In the objective lens driving gear equipped 
with the elastic support member which has a means to support this lens holder to a holddown member, 
and to supply electric power to said each driving means said elastic support member The objective lens 
driving gear characterized by consisting of structure which supplies a current which is different in said 
each driving means of having the conductive layer of a bilayer at least. 



[Translation done.] 
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